Summary Following the report from Hawaii (Heilbrun et al., 1986) of relationships between tea consumption and respectively rectal cancer (positive) and prostate cancer (negative), these questions were examined using data from a prospective mortality study of London men initiated in 1967. The small numbers of men who did not usually drink any tea prevented a reliable study of this sub group. Nevertheless no evidence of a dose-response relationship was found for rectal, colon or prostate cancer. Significant relationships were found, however, between tea consumption and deaths from stomach, lung and kidney cancers. In the case of stomach and lung cancer, these were partly due to the effects of social class and smoking, and possible reasons are considered for the residual relations.
This exclusion of early deaths will reduce any effects on tea consumption of diseases already present at completion of the questionnaires.
Results
Not surprisingly for an English population, relatively few men (244) reported that they did not usually drink tea, among whom there were only 72 deaths from all causes.
Consequently the observed to expected ratios for specific groups of diseases among non-tea drinkers are based on very small numbers. For this reason, in this paper men who usually drank less than 4 cups of tea daily are taken to represent the low consumption category. Observed to expected ratios of deaths from major causes according to tea consumption are shown in Table I . For deaths from neoplasms as well as circulatory and respiratory diseases, there is a suggestion of an increasing trend in the observed to expected (O: E) ratios across successive tea consumption categories from 0-3, through 4-6, 7-9 to 10 or more cups daily. For neoplasms, these ratios were respectively 0.67, 0.84, 1.07 and 1.21 (test for trend P<0.001).
In Table II the corresponding ratios, together with observed numbers of deaths, are shown for specific cancer sites. Rectal cancer shows no trend with increasing tea consumption, the O:E ratios for the 4 tea categories mentioned above being 0. 46, 0..90, 0.76 and 0.50 (P= 0.94 (6) on which this last estimate is based (confidence limits 0.17-1.00) mean that it is not significantly different from the other observed to expected ratios and make it an unreliable reference group. Furthermore, for most men in this study (those drinking more than 3 cups daily) there is a negative relationship between rectal cancer and amount of tea drunk daily.
In the report that prompted this study (Heilbrun et al., 1986) the relationship between tea and rectal cancer was confined to men aged 58 or older. For this reason we have examined this age group separately, but no relationship with tea emerged with either rectal or colon cancer or with both together. aTrend tested over '0-3', '4-6', '7-9' and 10+ categories; bColon and rectum: P=0.17.
Among other sites examined, stomach, lung and kidney cancers do show an increasing trend with increasing tea consumption. For average daily consumption of 0-3, 4-6, 7-9 and 10 or more cups, the O:E ratios for stomach cancer were respectively 0.58, 0.76, 1.20 and 1.44 (test for trend P<0.0001) and for lung cancer 0.61, 0.80, 1.13 and 1.41 (test for trend P<0.0001). The corresponding ratios for kidney cancer were 0.44, 0.70, 1.22 and 1.76 (test for trend P = 0.04).
It is possible that these intriguing relationships with tea consumption, which cannot be attributed to bias, are due to indirect relationships. For stomach cancer, the best known risk factor is social class, and for lung cancer, it is smoking. Men in manual occupations drank more tea than did those in non-manual work, as did smokers compared to nonsmokers (see Table III ). In view of these findings, the data on tea consumption and stomach cancer were examined by these broad occupational categories and those on lung cancer according to smoking habits. Table IV shows that although the relationship between stomach cancer and tea is less marked after adjusting for this crude social class measure, it is still present (test for trend, P=0.04). The data were further analysed by modelling (Table V) . This suggests that tea consumption and social class contribute independently to the variation in Table IV been found in several studies raises the possibility that the higher incidence of this neoplasm in this study among heavy tea drinkers might be due to their heavier smoking habits. The observed to expected ratios were therefore examined according to tea consumption and smoking habits (Table  VI) . In most smoking categories, however, the risk increased with increasing tea intake. Modelling the data in Table VII confirmed that smoking did not have any systematic effect on the variation in the relationship between tea consumption and stomach cancer. Similar analyses were carried out with respect to lung cancer. Among men who smoked 15-24 cigarettes daily (the only smoking category that is both fairly narrow in range and represented by appreciable numbers of lung cancer deaths), there is still an increasing trend in the O:E ratios with rising tea consumption (0.80, 1.30, 1.39 and 1.85) (Table VIII) . Modelling these data showed that although a significant amount of the variation unexplained by smoking accounted for by tea consumption, a multiplicative model containing these two terms failed to explain all the variations present (Table IX) . The positive relationship of lung cancer with tea consumption also persisted after adjusting for both smoking and occupation.
Discussion
Certain differences may be noted between this and the Hawaiian study which prompted the present investigation.
Although both concern males, the Hawaiian study concerned cancer incidence and was based on 76 cases of rectal cancer whereas this is a mortality study and involves 43 deaths from this cause. There is also a striking difference in the quantity of tea consumed by the two groups studied. In the Hawaiian study only 15% of men drank tea daily (or almost daily) compared to 98% of men in the present study. It is therefore not possible to obtain any reliable estimate of the risk of cancer in English men who are not daily tea drinkers. Whereas only one man who did not drink tea daily died of rectal cancer in our study, there were 31 men with this disease in the other study who 'almost never drank tea'. Consequently, although the risk of rectal cancer in our study was higher in men who drank more than 3 cups of tea daily (O:E ratio 0.80) than in those who drank less (O:E ratio 0.46 based on 6 deaths), we hesitate to attach much significance to this finding. Furthermore, the dose-response relationship reported by the Hawaiian workers was not found in this study. Indeed, among the 90% of men with rectal cancer who drank more than 3 cups of tea daily, there was a negative relationship between this cancer and tea consumption.
The incidence of rectal cancer among males in England is lower than in Hawaii despite the much higher consumption of tea, which does not encourage the view that the disease is influenced by tea consumption. For example, the incidence Risk factors 4-6 cups= 1.31 7-9 cups = 2.06c 10+ cups=2.10c aThe deviance of the model is less than the corresponding 50 per cent point of the chi-squared distribution; "The reduction in deviance exceeds the corresponding 5 per cent point of the chi-squared distribution; cThe risk factor differs significantly from 1. in the South Thames region of England in 1973-77 was 12.3 per 100,000 (age-adjusted to the world population), whereas it was 21.4 among Japanese men in Hawaii in the same period (IARC 1982) .
On general grounds it would be surprising if tea consumption itself exerted a protective effect against prostate cancer as findings in the Hawaiian study have suggested. No association emerged from the present study, and it may be noted that certain heavy tea-consuming countries such as New Zealand and Australia have an incidence of prostate cancer not very different from that of the low tea-consuming Japanese in Hawaii. Furthermore, in Japan, where the consumption of 'black tea' is apparently lower than in Hawaii, the incidence of prostate cancer is lower, the reverse of that implied by the hypothesis.
The associations found in this study between tea and both stomach and lung cancers could not be entirely explained by indirect relationships with occupation type (manual, nonmanual) and smoking habits. A partial explanation may be the inadequacy of the standardisation procedure. For In view of the fact that tea is mutagenic by the Ames test (Nagao et al., 1979) and contains tannins that are carcinogenic in animals (Korpassi & Mosonyi, 1950; Kapadia et al., 1976) it must be conceded that the relationships found in this study with stomach and lung cancers might be causal. Given that the stomach but not the lung is directly exposed to tea as drunk, the similarity of the relative risks shown by stomach and lung cancers makes an indirect relationship seem more probable. It is possible that they are due to relationships between tea and aspects of diet not covered by the study. Thus, there is evidence that vegetable, fruit and beta-carotene intake may be protective against both stomach and lung cancers; this also might be lower among heavy tea drinkers. The fact that vegetable consumption shows a social class gradient in the opposite direction to that shown by tea consumption (Forman et al., 1986; MAFF, 1983) would be consistent with such a relationship. These aspects would seem well worth further study.
Pancreas cancer showed a slight upward trend with increasing tea consumption, but this was not significant, consistent with the suggestion that the relationship found previously among the cases that developed in the first 18 months of this study was not causative and perhaps due to thirst caused by effects of the neoplasm on glucose metabolism.
A positive relationship has been reported between tea and cancers of the kidney and renal pelvis in females, but not males (McLaughlin et al., 1983 (McLaughlin et al., , 1984 . There was some support for a relationship in this study of males, with a statistically significant positive relationship with amount drunk (Table II) . Again this question would seem to warrant further study.
If, as the present study suggests, tea does not cause rectal cancer, it is intriguing to speculate why a positive relationship should have been found in Japanese men in Hawaii. It is noteworthy that the incidence of rectal cancer in this group is one of the highest in the world (21.4 per 100,000 age-adjusted to the world population), whereas that in females is much lower (8.8). Compared to the low incidence in Japan, these rates suggest a much greater increase among male than female migrants to Hawaii. No information is available to the writers about the consumption of 'black tea' by males compared to females in Hawaii, but the low prevalence of tea drinking recorded in the Hawaiian study makes it unlikely that this is responsible for the high incidence of rectal cancer among males there.
